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CLAIMS 



1) Device intended for spraying an Overheated Liquid, in the form of very fine droplets with an 
average size of less than 5 microns, at a very high speed beyond the speed of sound, for the 
flow of vital fluids, the term Overheated Liquid relating to a liquid at a temperature To and a 
pressure Po greater than the saturated vapor tension Ps corresponding to To, the vapor 
tension Ps itself being greater than the pressure of the gaseous environment in which the 
liquid is sprayed, wherein it does not require the assistance of a compressed gas or of 
ultrasonics, does not involve elements intended to break up a liquid stream, and consists of a 
nozzle body (1) fixed on a base (0) allowing for the supply of the Overheated Liquid: the 
nozzle body having a tube (3) where the Overheated Liquid circulates, followed by a mixer 
head and several injectors (4) where the Overheated Liquid is sped toward a divergent release 
and speed attainment nozzle (5); from its entrance into this nozzle, the liquid stream partially 
evaporates and instantaneously bursts under the effect of its own vapor tension, forming a 
mixture of fine droplets and vapor. 

The generator of the divergent nozzle (5) presents a discontinuity, i.e. an angle, at its 
intersection with that of the injectors (4), and its exit section is sized such that the mixture is 
ejected from the nozzle at pressure PI of the external environment without forming a wave of 
pressure in the divergent nozzle (5); the ejection speed of the mixture therefore corresponds 
to the maximum ejection speed. 

The slope of the generator of the divergent nozzle (5) can almost be vertical at its junction 
with the injectors (4). 

The divergent nozzle can be partially or completely built into an external base (0). 

2) Device intended for spraying an Overheated Liquid, in the form of very fine droplets with an 
average size of less than 5 microns, at a very high speed beyond the speed of sound, for the 
flow of vital fluids, the term Overheated Liquid relating to a liquid at a temperature To and a 
pressure Po greater than the saturated vapor tension Ps corresponding to To, the vapor 
tension Ps itself being greater than the pressure of the gaseous environment in which the 
liquid is sprayed, wherein it does not require the assistance of a compressed gas or of 
ultrasonics, does not involve elements intended to break up a liquid stream, and consists of a 
nozzle body (1) fixed on a base (0) allowing for the supply of the Overheated Liquid: the 
nozzle body having a tube (3) where the Overheated Liquid circulates, followed by a mixer 
head and annular opening section (16), which we will call Annular Injector, where the 
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Overheated Liquid is sped toward a divergent release and speed attainment nozzle (5); from 
its entrance into this nozzle, the liquid stream partially evaporates and instantaneously bursts 
under the effect of its own vapor tension, forming a mixture of fine droplets and vapor. 

The generator of the divergent nozzle (5) presents a discontinuity, i.e. an angle, at its 
intersection with that of the annular injector (16), and its exit section is sized such that the 
mixture is ejected from the nozzle at pressure PI of the external environment without 
forming a wave of pressure in the divergent nozzle (5); the ejection speed of the mixture 
therefore corresponds to the maximum ejection speed. 

The annular injector is made up of the free space contained between an opening (16), 
cylindrical for example, and an injection core (8); the method of fastening the injection core 
to the nozzle body allows the liquid to circulate in the nozzle. 

The slope of the generator of the divergent nozzle (5) can, at its junction with generator of 
the opening (16), be perpendicular to the axis of this opening, as shown in Figure LA. 

If necessary, the divergent nozzle can be partially or completely built into an external base 
(0). 

3) Device intended for spraying an Overheated Liquid, in the form of very fine droplets with an 
average size of less than 5 microns, at a very high speed beyond the speed of sound, for the 
flow of vital fluids, and allowing, for the same spray nozzle, for modification at will of the 
flow, Pressure Po, or Temperature To of the incoming Overheated Liquid, as well as the 
Pressure PI of the gaseous environment in which the liquid is sprayed, all while preserving a 
maximum ejection speed of the spray droplets exiting the device, the term Overheated Liquid 
relating to a liquid at a temperature To and a pressure Po greater than the saturated vapor 
tension Ps corresponding to To, the vapor tension Ps itself being greater than the pressure of 
the gaseous environment in which the liquid is sprayed, wherein it does not require the 
assistance of a compressed gas or of ultrasonics, does not involve elements intended to break 
up a liquid stream, and consists of a nozzle body (1) fixed on a base (0) allowing for the 
supply of the Overheated Liquid: the nozzle body having a tube (3) where the Overheated 
Liquid circulates, followed by a mixer head and several injectors (4) where the Overheated 
Liquid is sped toward a divergent release and speed attainment nozzle (5); from its entrance 
into this nozzle, the liquid stream partially evaporates and instantaneously bursts under the 
effect of its own vapor tension, forming a mixture of fine droplets and vapor. 

A profiled core (11), which can slide on the axis of the divergent nozzle (5), enabling, by its 
position, regulation of the exit section of this nozzle; the continuous and unchanging profiles 
of the generators of the divergent nozzle (5) and of the core (1 1) allowing the preservation of 
an increasing opening section between (5) and (1 1) along the axis of the nozzle, whatever the 
position of the core (11). 
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The generator of the divergent nozzle (5) presents a discontinuity, i.e. an angle, at its 
intersection with that of the injectors (4). 

The core (1 1) is supported by a mechanism allowing for external regulation of its position 
relative to the nozzle (5). 

Whatever the liquid's flow, its pressure Po, and its temperature To, and whatever the 
pressure PI of the gaseous environment in which the liquid is sprayed, the exit section of the 
nozzle can be regulated such that the mixture is ejected from the nozzle at pressure PI 
without forming a wave of pressure in the divergent nozzle (5); the ejection speed of the 
mixture therefore corresponds to the maximum ejection speed. 

The slope of the generator of the divergent nozzle (5) can, at its junction with generator of 
the opening (16), be perpendicular to the axis of this opening. 

If necessary, the divergent nozzle can be partially or completely built into an external base 
(0). 

4) Device according to claim 3, wherein the positioning of the core (1 1) in the divergent nozzle 
(5) is automated, the automation system acting on the support mechanism and the positioning 
of the core (1 1) such that the exit section of the nozzle corresponds to the flow, Pressure Po, 
and Temperature To of the Overheated Liquid at the entry, as well as the Pressure PI of the 
gaseous environment in which the liquid is sprayed, so that the ejection speed of the sprayed 
droplets exiting the device is maximal; the automation system can equally be incorporated on 
the spray nozzle, or outside. 

5) Device according to claims 3 and 4 wherein it becomes possible to increase their capacity 
and to facilitate their manufacture through replacing the cylindrical injectors (4) with an 
annular injector (16). The annular injector is made up of the free space contained between an 
opening (16), cylindrical for example, and an injection core (8); the method of fastening the 
injection core to the nozzle body allows the liquid to circulate in the nozzle. 

6) Device according to claims 2 and 5 wherein it becomes possible to increase their flexibility 
of use through replacing the injection core (8) of the annular injector with a profiled injection 
core (15) of increasing variable section in the direction of the flow and able to slide on the 
axis of the opening (4), the exit section of the injector then being able to be regulated by 
adjusting the position of the profiled injection core (15) in relation to the opening (4). 



